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Beginnings

0 After the State Climatologist positions were
abolished by the federal government in the early
1970s, many states gradually established state
funded climate offices. Many were at land-grant
universities.

0 The Colorado Climate Center was established at
Colorado State University in 1974 within the
Colorado Agricultural Experiment Station.
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Who Are We?

0 Roger A. Pielke, Sr.

Professor, Atmospheric Science and
State Climatologist,
pielke@atmos.colostate.edu

1 Nolan J. Doesken

Climatologist and Senior Research
Associate,

nolan@atmos.colostate.edu

00 Odie Bliss

Coordinator, odie(@atmos.colostate.edu

0 Marty Osecky

System Administrator




What We
Do....



Climatic Research

0 Instrument Comparison Studies, Drought, Snow,
Variability and Trends, Impacts and Modeling, etc.

Fraction of Colorado in Drought
Based on 48 month SPI
(1890 - May 2004)
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Data Acquisition and Archive

0 Elements: temperature, precipitation, snow, wind, solar,
evaporation, soil temperatures hum1d1ty, cloud cover
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e
Monitor the Climate of Colorado

0 Drought, flooding, blizzards, tornadoes, temperature
extremes, Heating/Cooling Degree Data, etc.

March 17-20, 2003 Snowfall Totals

COOPICAST Observers

-~

Seagwick

Phillips

(LTI T T e .
GHBEBLL888820B8 8

dh © G =




—!

Disseminate Information

0 Farmers, ranchers, consultants, engineers, water
resources, utilities, construction, lawyers, federal, state
and local governments, schools, universities, and
many others.

0 HOW? Website, phone, fax, email
http://ccc.atmos.colostate.edu
(970) 491-8545 phone
(970) 491-3314 fax




Colorado Climate Center

Welcomea to the Colorado Climate Canter!

The Colorado Climate Center is part of the Department of

ﬂ.",[ ilerd] hgrn E Wence at 1 niver . our grﬂaj [ (]
assist the state of Colerado in monitoring cimate over time scales
of weeks to years, We also recognize that chmate involves complex
interactigns between the atmosphere, the oceans, continental
glaciers, and the land. Vegetation processes are an important
component of the dimate system. This service should contribute to
a reduction in the state's vulnerability to dimate variabiity and
change.

We provide links to regional ckmate centers and to the National
Climate Data Center where detalled cimate information is provided.
Other valuable cimate links are also listed as additional data
resources.

Our publication, Coforado Climate. provides articles to the public
on a variety of topics. Past issues are available online as
electronically accessible files.

Colorado’s chmate is fasdnating, and we hope you kearm more
conceming this subject through our web site

What's Mew

rﬂ'“@i - You need Acrobat reader to view tha links balow.
Sy T

= Available as pdf (December 2004): "Storming the State,”
From the Colorade Agricultural Experiment Station 2004
Annual Report.

» Discussion forum: r Par
s Needed by Roger Pielke Sr. in the September issue of
Global Change Newsletter, No. 59.

+ Press Release, May 21, 2004: Why so Dry? article by
Scence@MNASA featuring quotes from Roger Pelke, Sr. (audio
version avalable on-line),

= Press Release for Aprl 28, 2004: Colorado State’s CoCoRAHS

needs Nenwver-Area Wearher Watchers tn heln make

Ok Links: Homat | Genoral information | Past President’s Comaer | ContactUs | Stalf | Policy Stoftement | AASC | Search | Sito Map

Colorado

State
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Current Fort Collins Wea T
57°F as of 3:30 PM on Mar 7, 2005

Relative Humidity: 15.6%

Dew Pont: 10, 3°F
Prassura; 24,94 inches
Wind:

From tha WW at 8.8 mph

Graghs | Becent Measwremants

Latest Colorado Climate Center Nows

q_;;_y: Annual BASC maating will be Juna 23-
24, 2005, Savannah, Georgia, in
jconjunction with two AMS Conferences.

March 2003 Winter Storm Summary &
Pictures
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How Do We Monitor Our Climate?




National Weather Service
Collaboration
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C_o_operatwe Weather Stations
in Colorado

Typical Cooperative Weather Station
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State Engineer’s Office

NORDSCCO Discharge Graph {Hourly Average)
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=USGS

U.S. Geological Survey izl

USGS 07124200 PURGATOIRE RIVER AT MADRID, CO.
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Colorado Climate Center Monitoring

Activities

0 Fort Collins Historic Weather Station —
Continuous observations from 1889 to present

FORT COLLINS, COLORADO
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CoAgMet

Weather Data for Agriculture

0 Automated weather stations
with daily and hourly readings

of:

w  Temperature

w  Humidity

m  Precipitation COAG MET ;;;@ o
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Center, Colo., CoAgMet Daily Values
of Temperature and Solar Radiation

Tenperature for CTRO1 (01-81-2082 - 01-01-2003)
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Applications of Climate Monitoring
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COLORADO
PRISM 1871 -2000 Mean Annual Precipitation
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Applications of Climate Monitoring

alid T a.m. EST

U.S. Drought Monitor  “Mach 1,200
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[ 0O Abnormally Dry i

] D1 Drought - Moderate = Agricultural (crops, pastures,

I D2 Drought - Savera grasslands) E:?

Il O3 Drought - Extremea H = Hydrological (water)

B D4 Drought - Exceptional  (No type = Both impacts) - =g
USDA @ (%) &

The Drought Monitor focuses on broad-scale condifions. - -M'..,.unmﬁ.- —_— T I\._ '

Local conditions may vary. See accompanying text summary |

for forecast statements,

Released Thursday, March 3, 2005
hﬂpfl'-"ﬂl'ﬂllght.uﬂ Lﬂﬂw‘ﬂlﬁ Auwthors: Richard Heim/Candace Tankersiey, NOAANESDISINCDC
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Applications of Climate Monitoring

0 Standardized Precipitation Index Map

Colorado




Applications of Climate Monitoring

0 Water Management and Irrigation Scheduling




Applications of Climate Monitoring

0 Extreme Precipitation
Study

Final Report

Colorado Extreme Storm
Precipitation Data Study

Summary of accomplishments and work performed
w:;pmmmnm

Thomas B. McKee
Holan J. Doesken




Applications of Climate Monitoring

0 History of Extreme Rainfall

Oribtier: 1996 Questionable Storm Precipitation Reports
USBR
Storm USBR anmAnJ
Ho. | Storm Name Stale | Storm Date Regien | Type |Lat Remarks Storm Fibe{ Dur. Study
hirs, 3
big storm, but Gladstone precip in Large food Durange and Animas River,
40  |Giadsione - San Juan Range |CO | October 4.5, 1511 3 G |37 53 question |many 34 tolals X X
A storm definfbety happened but date of
reported heay rain does nol match with
date of reporied mudalide 3.50° 1 day  |Mudslide 77271914 buried Teiluride,
48 |Teluride CO__ |July 27, 1914 3 | Lc |37 57 |107 49 |Telluride on 826114,
Fothing noted on forms, precip
| Lesaville CO__ |August 18, 1832 34 | Lc |39 15 |106 18 |26 1 day, Leadville occurred in 2 storms
[ |Leadvile CO_ [Juy23 1934 34 | LC |3 15 [106 18 |5.33 in 3 days - Leadvile 201" on 218t
107_ | Leadville O [July 27, 1837 3 LC ‘:ﬂ 15 (106 18 |4.25°, 45 minutes, Leadville Data very suspicious
Local reports in SW Fort ol &1
114 |Masomville CO__ |September 10, 1938 2 LC |40 26 105 13 |<1 hr, reports suspect. Mo exdreme precip, reports foundin CO| X
158 | Cimmaron CO__[June 3, 1952 35 | GLC [38 24 107 31 |5.25 1 day, Cimmaron Dk 7
Cimmaron GO |September 21, 1852 35 38 24 [107 3 [3.60° 1 day forms not found
Cimmaron €O |January 20, 1962 35 38 24 1107 31 [8.00" 1 day, Cammaron for month
|226 |Eagle GO |Septemnber 23, 19689 6 38 38 |106 55 [1.54 24 hrs Eagie AA mui‘:
) o
227 |Crested Butte CO__|September 25, 1969 3 38 52 |106 58 |2.307 24 Ivs, Crested Butte state on 25th, Incormect?
258 Creek co 1882 5 LC |37 13 |105 OF llh-;ln 10200 SW ocding !
Mj = CO - some kocal
286 |Grand CO | Seplember 28, 18085 4 G |40 16 |105 50 [3.20" 24 hrs, Grand Lake Measurement suspect
.10 - Scolch Creek (Snotel san), |
205 |Sootch Creek CO_ |August 19, 1588 3 LC [37 39 {108 01 |elevation - § 100 fi Measurement suspect
Storm occurred but max vailes of
321 _|Colorado Springs [cO_|september 2, 1994 2 | LC |38 49 |104 42 |58 between 8-10:30 pm with lots of hail| precipitation appear suspect.
[325__|Woll Creek Pass | ] 20, 1995 3 LC |37 20 [106 47 |4.03 in 1 day | Measurement appears suspect




Common Theme from Climate
Monitoring Applications 1s —

Inadequate Spatial Density of Precipitation Data

Jan 2005 Divisional Ranks

Mational Climatic Data Center/NESDIS/NOAA
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7?7 How About Remote Sensing ??
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Remote Sensing 1s Great — But
Ground Calibration 1s Crucial

Red Arrow indicates
location of CoCo
RaHS observer.
Resulting hailpad and
retrieved hailstones.
CoCo RaHS
observations are also
providing valuable
spotter information to
the National Weather
Service.
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L .57 200 EOOF SHOT COCORARE BOH

2 Q47 LW BEROKEN YINIOW  WHITE QUT
4 087 L0 STUCCD HOLES FLOMDING

4 0@ Z.00 ROOF SHOT TV COPTERB

4 080 L0 AC COL + DECE DENTS

& 053 Z.00 30FT HAIL FLOWEE DAMAGE
¥ 061 L13 FEW CRACHED SHINOLER

8 03 1.3 FOOF SHOT TREE DAMAGE

9 087 L63 JBNGLES 0N GROUND

10 08 150 WHITE OUT TV NE¥S TRUCK
11 Q.gd 160 ROOF LEAHING GHND COVEREDR
100 RODF DHG TOOE HAIL VIDED

@ 1.BD LAFN DENTE LEAVES DOWN

A2 1,00 {ZARDEN PARTIALLY DAMACET
=4 1.00 MIVOR RDOF DAMAGE

31 0.0 FEW STONES [0 DAMAGE

A4 0560 & MIN STORM NO DAMAGE

Contour map of hail quadrature parameter (HQP) showing potential hail damage from a severe thunderstorm
in Douglas County, CO, in July 2002. The data were produced from the CSU-CHILL Polametric Radar. CoCo
RaHS data are being used as ground validation for the CSU-CHILL hail and rainfall products.



How can we gather more data without
breaking the bank??
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Community Collaborative Rain, Hail
and Snow Network




o
The Origin of CoCoRaHS

The Fort Collins Flood of July 28, 1997
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What 1s CoCoRaHS?

CoCoRaHS 1is a unique,
non-profit community
based network of
volunteers of all ages and
backgrounds working
together to measure and
map precipitation (rain,
hail and snow).




“By using low-cost measurement tools, stressing training
and education, and utilizing an interactive website, our
aim 1s to provide the highest quality data for natural
resource, education and research applications.”




CoCoRaHS: Simple tools to study rain
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Rain Gauge Example Station
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CoCo RaHS Gauge 1n March 2003 Snowstorm
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Arapahoe County CoCo RaHS observer near Cherry Creek, Colorado
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CoCoRaHS: Simple Tools to Study Hail

14-inch square . Mounting
plywood Clips

/
G

Hail Pad
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Example Hail Pad Stands
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CoCoRaHS -- Supplementing NWS Cooperative

Program to Improve Precipitation Measurements.
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Fort Collins Daily Rainfall Examples

Fart Colling Precipitation Map Fart Collins Precipitation Map
. For the 24 hour period ending ~7:00 am on 07,/13/2001 For the 24 hour peried ending ~7:00 am on 07/27/2001
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Colorado Hailstorm

July 10, 2002, Parker, CO




|
Example Page from CoCoRaHS Web Site of

Damaged Hail Pads

July 3, 2002

452 JF32



Expanded Hail Information from Web Site

Date: 7/3/2002
Hail Bagan: 2:56pm
Hail Lashed: 10
frinules

Hailfall was:
Irtarmittontly

Lyarage distancs

betwoon stons: 1/16
inches

Cormmerts:None

Sizbion Nurmber:
560

Marme Grealey 4.3
MW

County: Weald

Hailstones were:
Hard, Mivad

Danth of hail:

Commrnon Stones:
Daz

Largest Stones:
Marble

Smallest Stonas:
Pag

Hail started: same

nme 3% rain

=



The Quality of Our Data Comes Through
the Extensive Training of Our Volunteers
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Sample Training Materials

Setting up your equipment
Location! Location! Location!

- | agoodspot! | S o

Photo by Henry Reges

It’s the key to good data
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Measuring Rain

To measure this amount . . .

; e : Fr s - _:j T e T e
Pour out the first inch from the Now pour the remaining water into the
inner tube funnel & measure using the inner tube.
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Measuring Snow

Snow measured in '? 3

6.5 inches has fallen in the open



Reporting Hail

As hail 1s falling . . .

T
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fill out your CoCoRaHS Hail Report Card. After the storm is over attach it the back of the pad.
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Using the Web Site

Enter your report

! CoMMUNITY COLLABORATIVE RaiM, HaiL & Snow NETWORK
“Becouse every drop covnrs”
w Data | Maps o

r mr ?g’:*'"‘ Station Humber : CO-LR-273
Station Mame :  FCL 2.2 NW
List/Edit My Reparts = 3 .

. ”z’fwg/// Record your measurement in
T i - Dhsenation Ti
Q.00 Tﬁll?m:wamn[mmchu]ﬂ hundredths (OOO)

=1 Yes CiNo Repon was taken af regesiened lacation?
Males

snow Information

0.0 Bbaw Sirecrw Aamourd (in mu:hu]'ﬁ
0.0 Total Depth of Snow on Greurd (i inches) &
D.0o0 Coee Precepd stion (m mches) 'ﬂ
.04 Snow Water Equivalent {SWE) 1]
-
Pr—— \
\

Here you will enter the total precipitation measured in your gauge
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over urbanized areas.

i [ As many as we can find 1n rural areas.
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CoCo RaHS 1s Growing!!

More states,
More staff,
More collaboration,

More science,

O O O O 0O

More education,
and

0 Many more participants.



Participating CoCoRaHS States

Welcome to CoCoRaHS




The Benefits of CoCoRaHS

Learning Together

Great Local Data




For More Information, Visit the
CoCoRaHS Web Site

. http://www.cocorahs.org

Support for this project provided by
Informal Science Education Program,
National Science Foundation

and

many local charter sponsors.




Colorado Climate Center

Data and Power Point Presentations available for
downloading

http://ccc.atmos.colostate.edu

» click on “Drought”

= then click on “Presentations’
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